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(54) MOLD SAND 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mold sand usable for making a large casting steel 
article of a high casting temperature and of a thick width, namely a mold sand having a high 
refractory degree, a low expansion property and a ball shape. 

SOLUTION: This mold sand comprises 2MgO.Si02 t as a main component, obtainable from a 
molten slag of a Nickel slag. An aggregation composed of this grain shape sand alone or a 
mixture of the sand and other grain shape silica sand having a refractory temperature of about 
1,450° C and a grain shape factor of 1.2 or less is covered with such a resin that it keeps a 
mutual binding of the aggregation when a molten metal is poured, and breaks the binding when 
the pouring is finished. 



JP,1 1-188454.A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1]2 MgO-Si0 2 obtained from molten slag of nickel-ores slag is used as the main 
ingredients, Sand for molds which it comes to cover with resin in which aggregate which is a 
mixture of the spherical sand independent an independent fire-resistant temperature is about 
1 450 **, and an independent grain shape coefficient is 1 .2 or less or this spherical sand, and 
other granular silica sands maintains mutual binding of this aggregate at the time of teeming, 
collapses binding between this aggregate after teeming, and deals. 

[Claim 2]Sand for molds of claim 1 whose particle size distribution of spherical sand is 30 
micrometers to 850 micrometers. 

[Claim 3]Sand for molds of claim 1 or 2 whose resin is phenol system resin. 

[Claim 4]Sand for molds which consists of some one of the claims 1-3 produced by spherical 

sand carrying out #*** processing of the molten slag. 

[Claim 5]Sand for molds of claim 4 in which grinding processing of the spherical sand is carried 
out further. 

[Claim 6]Sand for molds in which content of spherical sand consists of some one of the claims 
1-5 which are 10 54 of the weight or more among aggregate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the sand for molds. This invention relates to the 
sand for low dilatability molds which casting temperature can use for producing/and thick large- 
sized steel castings highly in detail. 
[0002] 

[Description of the Prior Art] As one of the methods of manufacturing a mold in cast industry, 
there is shell molding, for example. Shell molding is the method of making it filled up with the 
resin coated sand (it is written as RCS below) covered with the novolak resin (binder) which 
added hexamethylenetetramine on the preheated metallic mold, and producing a shell mold. In 
this case, as molding sand which is aggregate covered with resin, a silica sand is the most 
common. The Si0 2 content of a silica sand is not less than 90% of high grade silica. This high 
grade silica has the outstanding heat resistance and high intensity, and since wettability with 
resin is also good, it is widely used for various castings. 

[0003] However, since the mold (especially core) using this high grade silica as aggregate 
expanded considerably by teeming and it could not respond to improvement in cast dimensional 
accuracy enough, suitable molding sand which replaces it was desired. This invention persons 
have found out that the molding sand which consists of nickel-ores slag which uses MgO-Si0 2 
(nth TETAITO) as the main ingredients previously is excellent in low dilatability. RCS which used 
the molding sand (it is written as NE sand below) as aggregate this invention persons, When 
producing the products (for example, autoparts etc.) of which advanced dimensional accuracy is 
required with the outstanding low expansion characteristic, it has found out being used very 
suitably as a molding material (JP.6-9726.B and 322 pages of "mold molding-methods" Japan 
Association of Casting Technology issue). 
[0004] 

[Problem(s) to be Solved by the Invention] However, when this RCS is used as a core, a problem 
may be produced in respect of the collapsibility of a core, and, in addition, there is room for an 
improvement under the field-work conditions of vibration or a release with low knock pressure. It 
seems that movement of the sand accompanying the thermal expansion at the time of teeming 
originates in few things as this cause although NE sand is low expansion therefore. 
[0005]The sand for molds which uses NE sand as the main ingredients has the pyrometric cone 
equivalent as low as 1 250 **. Then, since iron melting temperature is as high as 1 500 to 1 600 ** 
when casting a steel-casting casting, this sand for molds cannot be used. Since it is 
diversification type granular aggregate, this NE sand needs to carry out grinding processing etc., 
in order to raise a grain shape. However, since there is a limit in conglobation by grinding 
processing, as for the sand for molds which uses NE sand as the main ingredients, use is 
comparatively limited to production of the accessories cast product. 

[0006]Then, sand for molds which casting temperature can use for producing/and thick large- 
sized steel castings highly, i.e., the sand for molds in which the pyrometric cone equivalent has a 
globular form by low dilatability highly, was desired strongly. 
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[0007] 

[Means for Solving the ProbIem]According to this invention, 2 MgO-Si0 2 obtained from molten 
slag of nickel-ores slag is used as the main ingredients, Fire-resistant temperature is about 1 450 
**, and sand for molds which it comes to cover with resin in which aggregate which is a mixture 
of the spherical sand independent an independent grain shape coefficient is 1 .2 or less or this 
spherical sand, and other granular silica sands maintains mutual binding of this aggregate at the 
time of teeming, collapses binding between this aggregate after teeming, and deals is provided, 
this invention person found out that this sand for molds fitted a molding material used for 
production of steel castings with high casting temperature, and an iron casting. 
[0008] 

[Embodiment of the Invention]The spherical sand of this invention can carry out melting of the 
natural nickel-ores stone with an electric furnace, and can be obtained from the molten slag 
generated as by-products. The spherical sand of this invention uses 2 MgO-SiCv, (forsterite) as 
the main ingredients, it is low dilatability, and the pyrometric cone equivalent is about 1450 **. 
[0009]The grain shape coefficient of the spherical sand of this invention is 1.1 to 1 preferably 1.2 
or less. Since it is small compared with granular aggregate of a diversification type [ surface 
area / the ], spherical shape aggregate can cover the surface of aggregate with a small resin 
addition. As a result, only the intensity which can bear the pressure of hot water enough at the 
time of teeming can be maintained, and the collapsibility after casting can serve as effective 
molding sand. The above-mentioned grain shape coefficient means the value computed using the 
sand surface product measuring instrument (made in George Fisher). That is, a grain shape 
coefficient means the value which broke the surface area of the actual sand granules perg by 
theoretical surface area. Here, theoretical surface area means the surface area at the time of 
assuming that all sand granules are globular forms. Therefore, it expresses that it is the shape 
near a ball, so that a grain shape coefficient is [ one ] near. 

[0010]850 micrometers of particle size distribution of the spherical sand of this invention are 53 
micrometers to 590 micrometers more preferably from 30 micrometers. Here, the particle size 
distribution of the spherical sand of this invention means the value measured according to the 
particle-size-analysis method (Z2601) of the molding sand of JIS. If this method is explained 
roughly, an 850-micrometer sieve will be piled up on the sieve whose nominal dimension of a 
sieve is 30 micrometers, for example, Raw material sand is carried on an 850-micrometer sieve, 
sieving machinery, such as a low tap type sieve machine, is used, and the sand which remained 
between two sieves is called 850-micrometer spherical sand frpm 30 micrometers of particle 
size distribution. 

[001 1]It can obtain the molten slag of nickel-ores slag by the ability of **** processing of the 
spherical sand of this invention to be carried out. **** processing spheroidizes finely by the 
wind sent by the blower in a **** machine. The spherical sand which spheroidized finely is 
classified in a regular particle size by gravity concentration and magnetic separation if needed. 
[001 2] Although the spherical sand of this invention can also be used in the state as it is, the 
improving strength of a mold and the shortening effect of a mold shaping cure rate are acquired 
by performing grinding processing further. As grinding processing, either a publicly known dry 
method or wet process is applicable. In the usual case, dry type grinding processing is adopted. It 
is preferred to use wet grinding processing here. This is because sand smaller than the particle 
size of the request produced by grinding processing can be simultaneously removed by rinsing at 
the time of grinding processing. As a device for wet grinding processing, a scrubbing grinding 
machine (trough type grinding machine) can be used, this invention person proposes this trough 
type grinding machine before (JP.4-48582.B). It is preferred that a pulp density, i.e., the ratio of 
the spherical sand of this invention and water, performs grinding processing on condition of 1:0.1 
to 0.25 by a weight ratio using a trough type grinding machine. 

[0013]Even if the spherical sand of this invention is independent, it can use, but refractoriness 
can be further improved by mixing with other granular silica sands. That is, the fault of sand for 
castings like penetration is compensated by mixing other granular silica sands. As other granular 
silica sands, any of nature and an artificial silica sand, or reconditioned sand may be sufficient. 
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As a presentation of other granular silica sands, not less than at least 85% has preferred Si0 2 
content, and not less than 90% is more preferred. In that case, the spherical sand of the mixing 
ratio of this invention is 10 to 90 % of the weight still more preferably 10% of the weight or more 
preferably among aggregate of this invention. 

[0014]850 micrometers of particle size distribution of the granular silica sand used by this 
invention are 53 micrometers to 590 micrometers more preferably from 30 micrometers, the 
grain shape coefficient of the granular silica sand used by this invention — desirable — 1 .5 to 
1.2 — it is 1.4 to 1.2 more preferably. 

[0015]Especially if resin of this invention is resin which has the character to maintain mutual 
binding of this aggregate at the time of teeming, and to collapse binding between this aggregate 
after teeming, and to get. it will not be limited to this. As resin used for this invention, although 
phenol system resin, urea system resin, melamine system resin, unsaturation polyester system 
resin, epoxy system resin, diallyl phthalate system resin, polyurethane system resin, silicon 
system resin, polyimide system resin, etc. are mentioned, it is not limited to in particular this, for 
example. Among these, phenol system resin, such as novolak resin, phenol resin, or resole resin, 
is preferred. Here, when using metal with a high temperature at the time of teeming (for example, 
the temperature at the time of teeming is usually 1300 to 1600 ** in the case of iron), especially 
the thing for which the resin which has the above-mentioned character also at this temperature 
is used is preferred. As an example of such resin, AV light resin (made by an Asahi organicity 
company) etc. are mentioned. As for the average molecular weight of the resin used for this 
invention, 400 to 600 is preferred. 

[0016]What is necessary is just the minimum quantity required for binding between aggregate as 
an addition of the resin used for this invention. If it adds more than needed, resin will harden with 
subsequent heating, intensity is revealed, and the collapsibility after casting gets worse. As an 
addition of resin, 3 per aggregate 100 weight section of this invention to 1 weight section is 
preferred, and, specifically, is 2.5 to 1 weight section more preferably. 
[001 7] Especially as a coating method by the resin used for this invention, although not limited, 
the dry hot process, semi-hot method, and cold method etc. are mentioned. Since quantity of 
the resin covered can be lessened in order to use for this invention, a dry hot process is 
preferred. 

[0018]As a more concrete coating method, it is a corporation, for example. The same procedure 
as the dry hot process of a foundry-technique spread association's JACT resin coated sand 
fabrication operation standard is mentioned. That is, when phenol resin is used as resin, 
aggregate of this invention is heated at the temperature of 1 30 to 1 60 **, and resin is fused by 
adding and kneading resin there. Subsequently, it lowers to the temperature of 100 to 1 10 **, 
and hardening agents, such as hexamethylenetetramine, paraformaldehyde, and a trioxane, are 
added as solution, by kneading further and making it harden, aggregate can collapse and the sand 
for molds of this invention can be obtained. After lubricant adds a hardening agent, it is preferred 
to add in the stage in which aggregate which is a raw material began to collapse. In the case of 
resole resin, a hardening agent is not needed but the sand for molds covered with resin of this 
invention can be obtained by only heating. 

[0019]The sand for molds of this invention can be used as a molding material at the time of 
producing a cast It can be used also for what has the most complicated structure as a cast and 
the beauty on the surface of a casting surface and dimensional accuracy are required as. The 
hydraulic valve of a construction machinery casting is mentioned as an example of a concrete 
cast. 

[0020]As a mold molding method using the sand for molds of this invention, shell molding is 
desirable. 

[0021 ]The alpha setting method phenol resin and organic ester harden aggregate of this 
invention with an alkaline metal, An Isocure process with which phenol resin and polyisocyanate 
produce and harden phenol urethane resin under tertiary amine existence, It may be used for the 
franc slush mold process using the HEPUSETTO method the beta setting method using phenol 
resin and methyl formate, phenol resin, and polyisocyanate produce and harden phenol urethane 
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resin under basic catalyst existence, furan resin, and an acid catalyst, etc. In that case, the 
additive agent commonly used in the case of mold production like an organic binder and lubricant 
other than aggregate of this invention may be added. 

[0022]The mold produced using the sand for molds of this invention can cancel faults, such as a 
mold crack after casting, veining, and penetration. This mold can collapse easily by vibration after 
teeming etc. 
[0023] 

[Example]Hereafter, although an example is shown, this invention is not limited to this. 
[0024]The manufacturing method of the spherical sand of this invention is shown in drawing 1 . 
First, as shown in drawing 1 , the natural nickel-ores stone was dried with the dryer, anthracite 
and limestone were blended with the rotary kiln after that, and the electronic furnace refined. 
Molten slag produced at that time was ****(ed), it sifted further (gravity concentration, magnetic 
separation), and the spherical sand of this invention was obtained. The particle size of this 
spherical sand was 30 to 850 micrometers. The grain shape photograph (x25) of the polygon 
granular sand (diameter of a 70-mesh single particle) which is not performing **** processing 
for the grain shape photograph (x25) of the spherical sand of obtained this invention to drawing 2 
as comparison is shown in drawing 3 . The chemical entity of the obtained spherical sand is 
shown in Table 1 . 
[0025] 

[Table 1] 
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[Q026]The spherical sand of this invention was alone used as example 1 aggregate. Combination 
of additive agents other than the spherical sand of this invention is shown in Table 2. FE after 
heating the spherical sand of this this invention at 1 50 ** Nord resin was added and kneaded. 
Subsequently, temperature was lowered to 105 **, at this temperature, to spherical sand 100 
weight section of this invention, 1 .83 weight sections added and hexamethylenetetramine 
solution (hardening agent) was kneaded, and also it kneaded, blowing cold blast. In order to 
improve mobility, the sand for castings of this invention was obtained by 0.05 copy's adding and 
kneading calcium stearate (lubricant) to spherical sand 100 weight section of this invention. 
[Table 2] 
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[0027]As a comparison example 1-4 comparison example, the hula tally sand (comparison 
example 4) of commercial NE sand (comparison example 1), common silica sand (comparison 
implementation 2), and reproduction silica sand (comparison example 3) and high grade silica was 
used as aggregate, and was manufactured like Example 1. NE sand used NE-6 No. (product made 
from mountain-and-river industry), and, as for common silica sand, KC-6 (**** silica) and SA-6 
(Shimane silica) (product made from mountain-and-river industry), and a hula tally sand used the 
hula tally (Australia silica) (product made from mountain-and-river industry). The sand 
reproduced by mountain-and-river industry was used for reproduction silica sand. 
[0028]Example 2 and also Example 2 used as aggregate what carried out grinding processing of 
the spherical sand of this invention, and manufactured it like Example 1 . 
[0029]About RCS manufactured in Examples 1 and 2 and comparison examples 1-4, the 
coefficient of thermal expansion at a grain fineness number, anti-****, the Bend value, 800 **, 
and 1000 ** and the grain shape coefficient were measured. The result is shown in Table 3. 
[0030]The measuring method of the characteristic of RCS used in Table 3 is as follows. The 
grain fineness number was measured according to the AFS method. Anti-**** was measured 
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according to the JIS method. Specifically according to the JISK-6910 method, it measured. The 
Bend value was measured according to the JACT method. Specifically according to the SM-3 
method, it measured. 

[0031]The coefficient of thermal expansion at 800 ** and 1000 ** was measured using the 
differential type thermodilatometry machine. The grain shape coefficient was measured using the 
sand surface product measuring instrument. 
[0032] 

Table 3] 
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[0033]From the result of Table 3, RCS of Example 1 has high anti-**** compared with RCS 
(comparison examples 1 -3) of other silica sand other than a hula tally sand. This It is considered 
the effect originating in the spherical sand of this invention being a globular form. 
[0034]About the Bend value, RCS of Example 1 has the same value as the case of RCS 
(comparison examples 2 and 3) of other silica sand other than a hula tally sand. Furthermore, 
RCS of Example 1 has a low value compared with RCS (comparison example 1) of NE sand 
(polygon granular sand) used from the former. This shows that the spherical sand of this 
invention can improve the lateness of the calcination speed which is a fault of NE sand. 
[0035]RCS (example 2) of spherical sand which performed grinding processing has the anti-**** 
and low high Bend value from the result of Table 3 compared with RCS (comparison example 4) 
of a hula tally sand. This shows that the spherical sand of this invention which performed 
grinding processing is the sand for castings which was excellent like the hula tally sand of high 
grade silica. 

[0036]The spherical sand of example 3a-3i this invention and other granular hula tally silica 
sands were mixed at a rate shown in Table 4, and it was considered as aggregate. Aggregate of 
the mixing ratio shown in the table 4 was covered with phenol resin like Example 1 using the 
combination shown in Table 2 (example 3a-3i). With the mixing ratio, it is referred to as 3i from 
the sample 3a. About the sand for castings covered with resin of the mixing ratio shown in the 
table 4, the cast examination was done, respectively. The core box of the hydraulic valve 
(product weight of 25 kg) of a construction machinery casting was calcinated in 250 ** and 90 
seconds using the molding sand first covered with the resin, next, the same molding sand — a 
core — the master mold and the dead head type were molded like molding. The previous core 
was set to the master mold and dead head type which were molded, and teeming of the molten 
metal of about 1470 ** cast iron (FC300) was carried out It observed about the mold crack 
after oast cooling (at the time of the end of cast after 2-hour neglect), then — collapsing a mold 
by core knock and being related with veining and penetration — a core — the field was 
observed. The result is shown in Table 4. 
[0037] 
[Table 4] 
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[0038]Table 4 showed that a desirable mold was obtained for the spherical sand of this invention 
to aggregate at at least 10% of the weight or more of a case. The spherical sand of this invention 
is preferred and the mixing ratio of the granular hula tally silica sand of the spherical sand of this 
invention and others is 1 0 in aggregate to 90 % of the weight. [ result / this ] 
[0039] 

[Effect of the Invention]The sand for castings of this invention can be equal to the cast in an 
elevated temperature, and is used suitably for steel casting or cast iron. The sand for castings of 
this invention is low dilatability. 

The casting defects (veining, a mold crack, etc.) which originate in expansion of sand in a cast 
are prevented, and a demand of the dimensional accuracy of a complicated cast can be satisfied. 

[0040]From it being a globular form, the sand for castings of this invention can cover the surface 
with a small resin addition, and is still more economical. The sand for castings of this invention 
has the still better collapsibility of the mold after casting. The spherical sand used by this 
invention carries out **** processing of the nickel-ores slag by which it is generated in nickel 
refining, and is obtained easily. The sand for castings of this invention can substitute enough the 
expensive zircon sand and ceramic sand (the cera bead or the mullite sand) which are adopted 
as special sand in the foundry with the outstanding characteristic. In cast manufacture, a cost 
cut can be aimed at by this substitution. Nickel-ores slag is waste by which it is generated at 
the time of nickel refining. Therefore, it contributes also to recycling-ization of the industrial 
waste which has become the center of attention, and the industrial value is very high in recent 
years. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a flow chart which shows the manufacturing process of spherical sand. 
[Drawing 2] It is a grain shape photograph of the spherical sand of this invention. 
[Drawing 3] It is a grain shape photograph of polygon granular sand. 
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30 $tv5 0 z.nmm&& s m&*m<D$> 

^zzk&mLt. 

[0 0 0 8] 

*7^a\e>#$^fcjsi-<**5. *igp^©s*^i±, 2 m 

gO-SiO* ,(7^/U7f7^h) *^tU il 

[00 0 91 *fc, *3Bffl03^»0tt»ffftttl. 2 
40 eiTMf £ L < tt 1 . 1 A*?, 1 "C$> 5 B flg^Ktltfl, 

*©*Btt*#Ai©*aft#*t{cjt'*/j^v^fc» v '>ft 

v^«WWtT1W©Mt*5rtWT#5; to* 

it-mn&tz. t*t>*>* UBvakk&unM 

50 t«t*Lfc»^«)*ifait^5. fifcT. S9IH«ft^l 
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Kami fmz&^Mft*s>hz t*« l-ti^s. - 
[0010] *«Wo«lft»oeS»*(±. t< tt 

3 0 M m^&8 5 J: 9 & * L< tt 5 3 jt mfrh 
5 9 0iimT'fe5 a :;t', *5B«©#|K»©iME3MS 
itt. J I S©M4M»©&£Kft& (Z 2 6 0 1) \Z.1$ 

t , W^tt^5V^Wi-&^3 0 /i m©-S»S^©±fc 
8 5 0 uraOi-SV^i^ .8 5 0 /i m©-S»S^©±£ 

[0011] #$&«©«»»«, = y*A4£»©»j»* 

»tt. jWSicccTttsatt*i£tfa>jaiEtJ:9fts 

©ftglC^SSft*. 

[0 0 12] WBW©*R«>tt, *©**©lttre«JB 

am&fts. ssssaatLTtt, &ft©tt«fesfci±& 
•s»©v^i i ii'f»affltscfc**-e#5. a«©*^tt. 
l&UMKas*HMi Sits, Tttmrncwitrje 

v^5©*s#*U\ ifttt, S^SIwioTitSBf 

fc»©««ttTi±, *t7*>ymtm (h?y*m 
wm fcffl^sctijs-ess. #h77:£ig&®tt, * 

■*W4MS«mfc«*Lfct©'e* > 5 <4fc&^4-48 5 

7*«#. i-ft*»^*»H©*K»t*t©ifcW, ffifi 
ttVl : 0. i*»&0. 2 5©^#^jT/£5©i5iif4 t 
v. 

[0 0 13] *»w©«tt»ttJHjt"etfflv^wt«ST 
# 5jSS. ■&©«*-> !l*+^KfciB^f5Ci:K± 9, 
5. fe© 

«Mfeffl»©*:A^1il5^5.' «s©tttt->Ji tfi^Ki I, 
Ttt, XHSRtfAiS^JI K*fcfiff4fl>©^-fft 

O, *W*«**4< tt>8 5%a±4SfiF*L<..9 0% 
■K±isj:9#tU\ *©»£\ «£*£-tt*»9i©* 

«t»*5 t *»w©t#fff*L<ttioaft%a± 4 $ 

e>Kff*U<ttl 0*»690fi*%T*>5. 

[0014] **wefflv^ft5»tt->y a-fry K©ft 

g#*tt, ffit<tt3 0iima»68 5 0(».m. It) if 

4 L<tt5 3//mi*t.5 90/tm1tt>6. 4fc v #31$ 

ttl. 5**fcl. 2. J:9ft*L<ttl. 44»&1. 2 
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[0-0-1 5] $^OS«&)4 1 Si^l^ft«©«Sg 
o SttHfettSWCfcfttflftcifttBSSftft 

* si 7*»js. * 7 5 yearns. 3Ffift* y x 
* r a* WK. . * ->&ffljjg, 7 y *7 * u- v* 

WfcwftfcRfcSft*^. c 

P»©fi**^&|lfcttJBt5»fr {Witf. **©&£- 
&W*©ftStt. a# 1 3 0 0 4»6 1 6 0 O'CTifo 

jSM»£*F*U\ *©±5ft*JB©fflfcLTIl, AVy 
4 h»Bg (Mffttttft) »is*tf 6ft5. *fc. 
Cffl^5«J»©JF«»^*ttv 4 0 0a»6 6 0 0»W* 

[0016] *3SS] £A^*«H©MPftJ: LTtt. # 
*t#Z©fetl::&i§ftft®ST-£fttt £ jft»» J^E 
20 «5dflt5i:-t©ft©lllSRtJ:!J*B3»i«-fl;U 

«U ilBMICftttSJWiHtasJIHIItS. Att&lctt, 
*fjf©ft»4i: LTtt, *»«©*# 1 0 OSmSSfc 

[0 0 17] *BHteffl^5#fifcJ:**8#ttfcLT 
tt, #t«**ftfet^l, F7-f*5-hS. 
tfe» a-^KttVi^tffeftS. **WCffiv^5lctt, 
.■■*«Sft5*J|g©*«:'>*< it iiT* 6©T, K 

30 [ 0 0 1 8 ] £ 5 Aflcft^ttK^fe t LTIi. M^tt!t 
HfeA 'IKSftWt&ttSWJACTW^a-^y.K 

f-^ h'ffiEHBB£9© K7-f * y h fei m^©^«|j55m 

tzm$, *««©#*r«:i s o*»fe is o < c©iagT?in 

«U tC«i«J!8«:^LTa«1-5^i:t£J:!)*Jilt 

SBts. zfc^r-i oo4»e»i l-oiconfttTif. ^ 
Wf^7h7^, /<7*A'A7A^*t k, 

**+X«©*ftffl*^[*.(i*»*i: LT^ADLTMtC 

t*ft*U\ ft*s, i^y-/^SI©^tt, Sft^Jtt 
fcSfcSJff, H(cip«l+5CttJ:9s|s«W©«i8Tf 
*«Sftfc«Slffl«»ft#5it3>«Tr#5. ■ 
10 0 19] *«9)'©«1S9(±. ittA&fmt5R 

#Sft5t>©fctftffi-eS5. AfM<I«Kia©«!ltL 
Ttt, »R*tfclMb©ttffi^/u.7*is*ff6ft5. 
50 [0020] *Bn©Man»«HJI1-%«»B£ 
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T*j8H©*#t»Sr».fc. C«D#lfc$©*<tgtt3 0**6. 
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HffiM4) *1HtfcU gllWl&liftKKlftgUt. ft 
is. NEf-y KttNE-6* (OjJHSjRll) 

KC-6 (##7^0) -*3J:UtSA-6 (S& 

>r-<ffl (wmrnm . 77^ y— v->m?7?v 
- U-z h 7 y 7r-<$) OUJUSSS!) l 

[0 0 2 8] $£0|2 

##t U gttffl 1 tWHtMiftUfc. 
[0 0 2 9] Hi£0i| 1 fcitf 2 ftfetWCttttHftW 1 



&4 7»KiBUtRCSfcO^-C. M ^ 
y KM, 8 0 D*CtJJ:atl 0 0 O-Cfcfctt 

10 0 3 0] a3tf^fcRCSO«tt©«S*2fe(i, 
ElT©ij3 9-C*5. tt&ffifttt. AFSifelcStTM 

ssmjii, J I SfclciB&TfflfeUfc. &m 

iat, J I SK-6 9 1 OSfcfllCTWSUfc. K 
jACTfcteW&XWfcLfc. A#»Ktt, SM 

[0 0 3 1] SOO'CJi.fctfi 0 0 ort^(t5«!S 

it. »ftHiftlM*JB^-CH£Lfc. 
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tim&vmiwtofc. *r-t ©*»-<?«« Lita* 

B ) ©**!!£ 2 5 O^C ■ 9 o®x*mtiz. *twc 

U-*1 4 7 0TCO«* (FC3 0 0) ©«**&& L 

[0 0 3 7] 
[&4] 



ft 




WJWsRS 








V 


M« 


3a 


oaa* 


100 aa« 


X 


X 


O 


3b 


5 8BX 


95S**> 


A 


A 


O 


3c 


loaass 


90S** 


0 


O 


O 


3d 




eo£K% 


O 


O 


O 


3e 




so Six 


0 


O 


O 


3f 


70S*X 


30 !ft** 


O 


O 


O 


3R 


SOSftX 


20 31% 


O 


O 


O 


3h 


90B«X 


10 sax 


O 


O 


O 


3i , 


100 SAX 


OSftX 


O 


O 


A 



*.< 1 1 1 0 *raiJ:©4Hfc#£ u*H&JM&'e»h. [0039] 



[0040] s ^z*mmmmmivx'hz> c t 

911, *©**i.fc»ttl=J:!), mtoTiMVftft&b LX 



Ml¥l 1-1884 54 
10 

[■BelMtftRfi] 

.[Hi] asK^ofiaru-fe^srwi-^o-f-t-h-c 

I® 2] WTfcS. 

ibis] &mt6LW0m5M-?b&. 



imi] 



X 










h 




8 
















) 










*J 










? 






0 







[02] 



(7) 



mmW-l 1-1 88 4 5 4 



IEI3] 




